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IWAKtl J 17 bT oB ^ Kfl 

immi 1 1 

mizfamn-fam it. 'Mtz < t \> 2 r><7)&m&&A,X'^z> 
im&m 2 ] 

mmn 1 mmco ^mmfrmT iz & x . 

mm^mm^m it. mmr^mm t mmx^mm t^miz en^$ nrzmm.m^\z =k 0 © 

m^m 2 mm<7>fammftm?\z}s^x. 
mm^mmi^m it. 

m 1 mf£ii.id±.^mi£B\imiz iui fiwttfoi 1 tkrnt* *> . 

mi fen 1 mfft liffi'l4<7)^^^m 2 mjdEflWT^mJI ep^ntc =k 0 Bufem 1 StfiM * •) ft 
[lf^Jl5] 

miies«iiiim'i±w»^'b^^ $ntz^<7>X'3b%> 

m&m 5 mm^femmikmTiz&^x. 
HuiBT^mffi t mtz&m. 1 1 1 m - t- & 
z k*nmt-t ^iitftif, 

[If ^JI 7 ] 

Iff 5}<JI 1 — 6 <7>v^-f tub- 1 Jllcie«c^^^m#ilT»c \^X . 

mMfammfait . ^d^x^o mn > < >\- > + -i h mm. . ?>rxf> • ^n>x 

[fflt#« 9 ] 

mmco ±.izTmmmm*wti&-t 1 xmt . 

l ^ hu fe 57 - y v v \z mis s t x v 9 &zl. mm 9 - r -v h ^mfc-? 
ztt^*mmTfflmmm<7>±.\zmm-? z> z tx. 2 ^^mtz&mjkummfrbmj&z nrz 



ru euTO?i#c m _i_ ik_ ju pp m.vsi n> ;ja y o tt; t jl t± c 



mm awn 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

v ji * > t> 4 t $^>tct±, ^tf^^x-t-tf x<7>H5Uc fritt £fiff2£ 

WS£fc*fl£A,lcfT*>ttTus. Jffjc, 1t3SSQ3UctI«<? ft S fil « ifi IP 

t5il (WT, > * -J t v*7 ) tt, iSft^f-T'^M xt*£>&o ? xJftUfclcJIK 

[ 0 0 0 3 ] 

>t'Hcii. ¥iP#^H**^ < m fix § fzo f^)^loUT> DRAM 
(Dynamic Random Access Memory) < 2 tlT u& . 

d r AM^^eiemm^ (wt, ^nuv^) -en, i u<^sf*§* h i m<7)M 

OSFET (Metal-oxide-semiconductor field effect transistor) *>» «b # *) . MiR £ 

©^fy'^HIf^ Ton J *^vMi To f fj t LXW) ft-t Z tX . IS 'H. <? *l T v ^ £ 
^-^^gs^tBi- 1 o 

[ 0 0 0 4 ] 

mm 2 nrzmmti*m£2 nx l * 7 . foiiisJ:, DRAMttH^^^ff* 

So «k < fa «btlT J: 7 tc. DRAMT-li, f , -?%||Vt§iib "J 7 u ';y a 

[ 0 0 0 5 ] 

mm^m -> t t ^- ? & v 66 -?*>*^ >t'jHTa, rom (Re 

ad only Memory) ft* J; < ft] «b tlT w S fc*. gfi^ £ tlT £ ^— 9 co^Si?^^**^^! 
X3h * . 

S3»£°T&e* : FiSf£14<7> > ^ 'J t IT« EEPROM (Electrically erasab 
le programmable read only memory) ^ ffl fz 7 7 */ is a. > (Flash memory) **Plf£ 
(?#fPl« 1 . 1 #M) o 7 7 -V y 1 > t 'j u , Hffl ft&^F- 

>t it, <r>amxmm znx^z. 

[ 0 0 0 6 ] 

nflto&7 7 v x » > q£ >) <t> > ^ -fen, a, MOSFET<7)r-h€S^^, ftJPV- 
h*«fci*fl|r- h mm-Za L rzM&<7>m h * Z> 7,9 v 9 Y- h (Stack gate) $§0Hfc 
^oTu5. 7V;y a >tUtt, V^ig Y- V \zmn £ fl tzMffinm. IZ & *) . M O S F 
E T <7>mi$.i3*&it'? 5 CttfJfflLT, t»- 9 <0 Ifi & m t Liv^„ 
[ 0 0 0 7 ] 

7 7>yya>t ij<^f f -5'OtSE*li, h* U jtSmjEE £ EP flu L T L tz * 

•v h >; t h ftil^i^ ^ 0 Mi s c t x-if 7 = $Lfz. r-N«i 

^^tc^m^^Efltjn LTF -N ( F ow 1 e r-No r dh e i m) h>^^fl^lt: tT\ 
*«*»«b#3a!r- h »cm^f (-^^tcijmT) c J:T\ - ? <t> * § & * a* ft 

t>tiz. ^- 9 commit . Y-hmmmizj#nfc}<nmn^*wM-?z>ztX'. sir-f 

«?9r * ^1 1 tfe < zhtCck •) ^ ti -5 . 
[ 0 0 0 8 ] 

7 7 7y a >t 'J li, D R A M J: 7 * 'i 7 U 7ya||ff W5r ixIS . F - N h > 

>i litfflv^ S fzdblz. DRAM\zit^X"f-9<7>mB & A & V vg * lc St * ^ ffl 



V C „ / — r fl* w- ^ IU o ^ C x w C* 11* X- UU 3tx> w- CD -5? A'± rp'J m e A t v> -s> C- V * / i«j *a u 

[ 0 0 0 9 ] 

v^c^l^mft: > ^ V (lilT. Fe RAM (Ferroelectric RAM) ^Sk'ttft SkmSJlt 
-&m v>£i&6&'l±tt > ^ (WT, MRAM (Magnetores i s t RAM) tu?) &iffc*}iS3 

C^o + T-. FeRAMli. RtUfflftSiiTv^cki*!) , It <o 1$ II £ v£ T- § *i 
[0010] 

^i^m^icii, mitw^mmfo (fammft-t^ $ v ? * t ijWiznz) t# -7 -yfttr 

--;^> (PVDF) icttHS ft* =fc 7 ftffi^T BaMgF 4 ^ir<?)77« 
9fe 38 i: 7 «y -fb^^i^m#li . 7 JSCT'O 

tJ:->T^SSeil)»iei4. -7^ x ffi#^%Si«#Ttt* «*^^-T'^ < ffitrLrzftTM 

[0011] 

Stfk«W%i|ia*a. BaTi0 3 , PbTi 0 3 !5:ir^^n7x^n ffijg (Perovski te 
) , LiNb0 3 , LiTaOjit^RU^-fh #31 ( P s eu do- i I men i t e ) . P b N 
b 3 0 6 , Ba 2 NaNb 5 0i5^irw?>rxf> • ? u > X ( T B ) mm ( Turag s ten-b r o 
nze) * SrBi 2 Ta 2 0j, B i 4 T i jOjj^: tcr, tr * v xjft^is (Bi srauth I ayer-st 
ructure ferroelectric. BLSF ) # L a 2T i 2 O 7* if 4 n * n Tfllfe ( Py r och I or e 
) tCy>M£ft<5. 
[00 1 2 ] 

£ £ . ffi 7>T 51 l^m* li s * 'i 7 7fk^-'j t i > (PVDF) ^ #i ^ . v v it v — t» 
> (PDV) h£7 -v ft^* u >co*l^#^p (VDF/TrEF) £ if 

[0013] 

±a t fc»Sltt#tt*|.tf> 7 *> » F e R AMtc tt±lc||ftJ»%SI*#*«flEffl 5 ti5. £ <b 

^fb^^^m^^tf t- «k < tern £ n-ev** ^ u -7* x # >r n mm^w 

(lilT. <n7-x*n M&mnft irnf^O^T'^Pb ( Z r , Ti) 0 3 (PZT) 
[0014] 

ffi^^ilttm^li^^^Mtt^'b . ^$f}& (Mid) T»^5%SI«#«7>'ttfl6icEjR-t 

v ^Ji^«jfi%S|«^ (BLSF) ^S^JlTv^, L^L. $ft & % & HI # lc J£ # 
ilH^ < fifcljgvi - flnlvii: t \z DUS**^^ «t fUT* £ . 
[0015] 

v 7 v > ~ > t <r> ft t> *) t L T &\W 2 ti £ F e R A M iz \t . ±lc. *9v?mtFE 

X 9 v?mi$. 1 h7>yX? l^rt^-y^IFeRAM^tiflJtl, C <r> MM if h El 
1 StC^-tJ;^^^? -v 9 * ><~> 9 ^W-z> ijco t . -7 V — * 9 ^kftr>%cr> 

. iLfaM** 9%ft-0$ J <F>b*&2>. %tz, X 9 v 9 m \Z It > 1 h 7 > y X ? 1 t a' 

:x?^F e R A M * Z fl 2 -z> M *a X ^SififF it 2 it tz 2 b 9 > x X 9 2 > 9 MF 

e RAM^fci. 
[0016] 

13 1 5 tc^-t^ 9 -y ?I^F e R A Ml J . *mfrMM 15 0 1 co_htc. y-M 5 0 2 



. r u -i -/ i o v o . / — i* I'C as* rm i o v t tl ir ^ ^ -j /k./j / — r m>vas 1 <j \j o a- v 

5>>>x?t(ii, M0Sh7>yX?«y-xi 502 ic. TSKli 1 5 

i i . *&mmwfrh%z>mm.wm 1512. _tg&« 1 5 1 3 9 vmm 

u t v> * . m 1 5 <r> m x u . v - *m*§ 1 5 0 6 iz * 0 ±ie ^ * 9 a* y - x 1 5 0 2 
iciiLTv^, * £ % km> 1 5 0 3ictjKM> mm 1507 t)*mm l > m-rttf 

[0017] 

c ft «b <7>*f§3tii . %S|ia#^<b tt&mmwm 1 5 l 2 nftmnfaZ* y- * — h l -f> 

m ( * * * * 1 5 2 1 ) \z mn s mm t Lxmm-t & z tx . r o n j $> z v> a r o f f 

Jtf>T'-7fcLT3K») tB-tfclfte^Jf oTuS. ft Jitt. HH^En^n LTft < T 

[0018] 

±3$ LfcX 9 <y ^IF eRAMlc^L, FETIF eRAMli. YK^f<^m 7 F e R A 
Mi:LTlB^^ilTu5. FETIF eRAMli, 1 h 7>y x?IF eRAMttnfii 

ft. mo s f e T<o v- h mm t * * v %&mm<»f<t> *> \z 

%ifS*t#lgS*Kii5 LtMFS (Metal -ferroelectric-semi con due tor) SF e RAM. M 
OSFETwr- hfi^ilc^iS^I^KILfcMFM I S (Me t a 1 - 1 e r r o e I e c t r i c- 
raet a l-insul ator-semi conductor) IF eRAM, £<blcMOSFET<50r-h mm t Y 
- h &mm<7>m\zfammi¥m*WiW.Lrzm 1 6 \zijk~t * 7 ^MF I S (Metal-Ierroelect 
ric-insulator-semiconductor) IF e R AMft £co 1 h7>yX?IF eRAMi^S 

[0019] 

in i 6 icTFi-MF i sx\t. ^mi^mm. i 6 o i ^±tc 7-M602, k u >r > 1 

6 0 3 ^li.> 7 - X • KH> WlcEH $ fttzY- h *6liJjI 1 6 0 4 *>_hlc % 

6^ ft i 6 0 5 ^ix, ^m^/i 1 6 o 5 ^ ± ic r - h m« 1 6 0 6 s 

. y - x 1 6 0 2 iz it y - xti 1 6 0 7 *A lt y - xmffi <>* ep/rn 3 ft. km>1 6 

0 3 IC 14 K U > tt« 1 6 0 8$ «^tF tj*mifc 

[ 0 0 2 0 ] 

Ctl^^F eRAMii, MOSFE T <z> Ift ft #ffifcj§iffl $ i± <?> X 3b *) 

. ftm<7>Vtm\z£ *) % r- 1 6 0 4 (i.T^¥4li*Mic* v 16 2 1 t}*Bf£ 

Zn&M&t . ft ft if ^ i: <^^flg*ft "3 tt5 L , - -i ^f$<n 

mm& tm^m*) . mm ® ft ^ ^* ^ ^ki^- <r> r o n j s> \^\t r o f fj tuicoait 

[ 0 0 2 1 ] 

FETIF eRAMTIt Iftf^/SII^'b. ^-5'iu^aiL^^foT ^ t. ^l^m#^>^« 
v 1 h l^rir^'^ ?IF eRAMlctt^T#%ffi?*^/J^$ <T^:ti)^, 

L ^ L ft «b , ^^tcii. 1 h 7 > v X 9 m F eRAM^7*iMF I SIF eRAM ( 

mi 6) xit. ii^f*it^3i#^ffli:r- ht&mmii*&2>rzdb\z. ^mmw^^mm. 

[ 0 0 2 2 ] 

^•btc. ±j^Lfc«BR%^^-tsfc»tcii, -«kW»c^||M (J* * >i -7 -r X&Z>m 

mm<n±_iz. frmft&tmft'&*n^m&n%mmmfc*m,m-t z z ticft^. 

£i)*mLfrr>rz. zcofzdb, ^*t$if T-f^«l ^ ft tzMF I SIF e RAMli. : l&ftmm%L 

\z ck o ftmbm* zrz*.z z t b*xz-f. fkmmo^- 9 mn ^i^^ot. ^<bc 



. im an <m. Kh^ Jvmm. u- c -j k_ i±.\ i ^ u / » a t -j «/y /o vj k_ , jjcvv^ivh- i o a- r civ 
AMtCfcuT tt. > t 'It LT<?)illfF^-f f - 9 ftftWm (t»- 7lf .ft) 1 0 BgJgk:© 

[ 0 0 2 3 ] 

t C *>T-. MFMI SIF e R AMlctev^T ti, ^ B H a ^^ltI (P t^SrRu0 2 
ft irfc*-fM) ^±tc^|^m^^^^T-§ Zfzdb. MF I S^F e R AM^tiit^ J: 7 lc*fe 

<7>*&*t)!ic cfe & -ins # nitric j: * frm&Tfrmmt ft o ^sh^ > ^ mm tix^ 

[ 0 0 2 4 ] 

— MF SIF e RAMI'S, ±.<?> ®>mm* t L%^tzdb\z. foMftlzm 

ftmm%.lz J: ^.^fficTX&T^EiiT-S -So U i L> r^vJ^MO C V Dftft ^^^IH 
m#f£J$^ftT-tt?ISS<7>)&j$S® t ft£ £*>>tc . S i % t<r>¥-%§-W3kmfrWcitX\$ 

# i: ^fHHtcgHtJi (^®$Kbigi) frr*f&$ nx Uot)i^ > mf i s^f e r a m t 

[ 0 0 2 5 ] 

£ < ft 0 . IE i» ft > * ®jfF**T-# ft < ft * fc. ff^fi^ L/z^l^m#^<7>p D p 
Hfc'fi^if^r. JS4>tc >; - ^««S£)b*SStn-C L $L^3kMm<nftmft&-&ftn-?B ftv^c fc* 

[ 0 0 2 6 ] 

JiiELfcF e R AMft tXl*. *#±^*ffc»&»*#<afl3***M-C* 4 . *ft * 
TMC*i * ftJ^^^iE&Vfll * ^HI^fifc^ft^M* <b*lT u -So Witt. (sol- 
gel) t &b^®&m&frM (Metal-organic deposition. MOD) % # t? fb^iSiatifll ft (Che 
mical solution deposition. CSD> „ ft ^^ffltftfl ft ( Me t a 1 -0 r g an i c chemical 

vapor depos i t i on. MOCVDX ttMOVPE) . ^ X • u — -f — • # >-* ^ 3 > ( Pu 1 se 1 as e r de 
pos i t i on. PLD) , 5 * Mfc^iffSft (Liquid source misted chemical deposition, L 
SMCD) . mfv^iftitft ft (Electro-phoretic deposition. EPD) . M ffl & * '< -v 7 M > r 
ft ( r f-s pu 1 1 e r i n g > R F * */ 7 ft ^=> v r * j» n > x v 9 ft t <b ) . ECRxm 
•v 7 ft (Electron cyclotron resonance sputtering) ft if t>*^ W <b ti ^> . 
[ 0 0 2 7 ] 

zii>b<7>f&mi : JW;cr> 7%$ili:4oTv^^[J, >/ >u r ^ ft O D ft t up ttti § C S 
[ 0 0 2 8] 

L^L, ^fii-r S^#IC «k o T IJSBft'&fc*^ < ftv^ C t i, th%> Z t , L 

)8 + lc?g«ilcfflv^«ig«Eft»»3 ftT L Sv^*f ftJSS^^^tiftv^ ci:ftir^^il 
. C S DftT-li. -yrS fea6(7)igJ^t^iS«^^^^ a. ') -Ufg. J: •) < -* 

[ 0 0 2 9 ] 

C S Dftm^^^ftlc J: S%g|1B*Jg«o^BRt^A^tiTv^. Witt, x^i- 
vu-^ftir^^tiftu -^7t-illT^^«^jF^<^ 57 _ r v v * -v ns:tT\ H 
ft»RH^%SI*#«*»J|?J5RTS -5 P L Dft<7*>±I $ n-Ci»4. 



/Z VJ K- 1 L L» V. W , 2E K» y|> IWC UOWSflm • KM'd. C (v. A <? 'd. |M||'^J'I|I ?L X 

m ** £> s o 

[ 0 0 3 0 ] 

ffiUfttfctfeft-f S^ifci: LT3>tff h M 7*ftft»ai 3*iT^£. Lj^Lft**"?. IH 
fcft«j&*<btt* *ffl»lc?mtt J: < fl^^T-S ifftfe'MTft *) . 3fcfiEtf>P L Dvitt* 
IIiS ftf$ffltiEIlT-£>.g> 
[ 0 0 3 1 ] 

K y i: 1 7 ) *>*&@ 5 x^^Slt fSlfcJg*>iSu;tf 

ft ir^fflv^ c t ft < . mm-t zm<7>mmm{h cub*? *-n>>) fe'it^^imv^^coii 

[ 0 0 3 2 ] 

%it»t5kgictt, xtm ft* fb^^ (*fe*S#) ?-yn*ffl^i. L^Lftfc*<b. 

\z. £kft%wkn<7>%mm.Vffrnh nft^ tu? fc. 

[ 0 0 3 3 ] 

zcotzdb, ^H^m-ffc^itft L fctlc . fti£&*pft % fflu fclfctfe 4> t — - > x top 
^oTs -hie&* .y 9 vST-ti . -J > X £ v > 7 X 11 51 ftn 3 ft, ftUji^n -fe xic 

ck 7 ic^jiJ-r * rzdb. iaKft irw^fr^i-gtiats^i^o fc. imx, 

[ 0 0 3 4 ] 

^^^^p^M^ec^i-^^-^i: LT. Uti^ >f ? n h uyj±m (E C R) 

ffilcJWttL. [sUfflc, 9 - Y v h JitfcHSHcfS HI v&X lift ft^«BE% EP Ha L . XlfiE C 
R T* IE£ $ •£ tz -7' 7 X v ffit 4j 60 -f ^ y £ 9 - Y v V \Z ^\ % 3A A ffi 5c § -It T X -v 9 'J > r 
L. i$Mlc±|f|^it| ) ECR^A-.v ?ftft^^ 0 
[ 0 0 3 5 ] 

^5|560 X j-i v 9mX'\t. 0. 1 P aggiUw^XJE^T-^v^$$*^7Xv[J||^ 
fl ft v^co iz W L . ECRXA-.y £S ft E C R 7"5 X *>* 0 . 0 1 P a#^)JE^ 

T-»'bft£!tfmi£ Hfc, E C R v ?S mm ; &.Xltfk.<7>m.fiLmm]£\Z J: ►) . 

E C R\Z «fc ")4^Lfcfif ^ y-rv h- tcSTTX^-y 57 -J > r^tf 7 fcA. i&v^J£tlT- 
X^- v 9 ') > X**T-§ £0 
[ 0 0 3 6 ] 

e c r x ^ -y 9 St 14 . mmiz ECR^7X7iu ^- >y 9 3 nfctt^ *»!att $ n % . 

ECR^7Xvr^<7)^t>ii, I^KSi^tc cfcO 1 OeVi^Rl OeVwi;^-^ 

•7-7 xv^4kt) -f 9 2 nx %m ±.iz l tziwmni'iz ^ 

[ 0 0 3 7 ] 

ECRX^ -y 5 ^Tti . iuIiiSST-lp^I^iW^T^ 5Ct **4f IS t ft o T 



•O o L, IV A ' « 7 / (E v «" K. |H1 DD « 'd. »IR U *|tfM 1^ RT O H- W , I7'J X_ kd. , -f7 5T FflA <i » -pr 

<*-bic e c r * v 9 ma. m<nmrmmvitm%i ! £%.L-z^z>rzdb. Y-h&mm 

C R ?v£ii. gJSHBifcr- h *fegfelgtf>fl3j£-f <&£l+T*£ < , fliJjffiLfcF e R AM\z 

[ 0 0 3 8] 

e c r *^<v 9 m^m^^rz^mmi^m^^Miz-oK^x < o^i^^ti^. fjx. 
mmfa<7>m&iz^> ^xm^ lx it, ^ffp^ciKe b a 2 n a n i 5 o 15 ^tn 

$ h\Z, ftn&3:ffl(7 Xlt. B i 4 T i 3 0 12 ^«littcov^Ti3 

[ 0 0 3 9 ] 

L 6* L & fc* <b . ft* T tt. ECRXM-^atffl^T^ 5fe A «b 12 ft* * v 9 v£ t IB] 
n<r>?3ftt LTgitSitJ: ^tt^JIJRL, "b ** L J: 7 

LTufc. Z<7>tz#>. ft^Tli, E C R X n- 7 ? ffl ^ T t ffM L T F 

eRAMldfflT-l S&tffcfcSIWttfcjF'tC i: frX % ft ^ o fz. 
[ 0 0 4 0 ] 

_hi!i L «k 7 ft > t "9 1 < JftvElc ft L , % SUB ^ ^ « fi k: «k *) ¥ i§* # <?> #c fig £ 

5£fL2 i±£ ( * * *4%Mt5) ft^<^l!Uc£9>tvi^#|B12i±.z><7)T-lift<, H 
1 7 ic^f «k 7 ic, 17 0 1 <JO±g&k:ig.J£jf2j£Lfc%3&«#Ji 1 7 0 2<7>fetfc 

fit^iEffcS *§3I i: LT > * ') mm-&m$L? * 3 ilTu* (^ff^Cffft 6 #M 

) o q&i$1g#JB 1 7 0 2 ^fifafi^llJPli, m« 1 7 0 3 til 1 7 0 4 J: <7>BlcmjEfc 
£Pflni-& c t Tfir 7 . 
[ 0 0 4 1 ] 

ft*?, iiJWAfcjt. *BH$H*icie«S LfcSfcfr ftftr^IKMT^ naftfr f$ffir£IKJil^ 

a. # #s on icra a R»f £i»^ttiisgBf zx\z%L&-t & iz us^, ft o fc. 

flFAltt 1 ] «iT 8 - 0 3 1 9 6 0 -^i>« 

[*ff«itK2] ftftm 2 8 1 4 4 1 6 

[!NffP^C^3] ifffFM 2 7 7 9 9 9 7 ^&m 
U#fF£SK4 ] 1 0 - 1 5 2 3 9 7 

] 4#Hii¥ 1 0 - 1 5 2 3 9 8^1>38 

6 ] iff if 7-263646 
[^fF^C» 7] 2003-77911 *f&m 

WfttfrJCfik 1] • y-f, |" -f * * • * "7 • -b 5 3 > 5^ * ? — • "fX 

-f*J x 19 8 1^. ( S. M. Sze. "Phys i cs of Semiconductor Devices", John Wiley 
and Sons. Inc.) 

lit ft ff£iSK 2 ] £0. rfcSMfcttttfi-^HIfcfcJfcffl J , x - x A ^ - ttSfifx 

[#2ftfF£i«3] »«je-BP. mm®-. rMRAMRi-ifil^^L 

s i Jt^m it - j , v ? 

> ®B1 71, 15^, 2 2 2 2 1, 1 9 9 9 ¥ ( J . Va c. Sc i . Techno 1 . . B 1 1 , no. 5. 22 
22 (1999). 

UtftfflCffl 5 ] nm h<n >' *--hJi •tt'MF • 7 -rx?x. Ig7 6S> ^3^ 

> 1 7 6 8 1, 1 9 9 4 ¥ (J. Appl. Phys. , 76 (3), 17 6 8, ( 1 9 9 4 ). 

[ftfttfrxm. 6 ] mmh<r> r^**^^*>^^ j , i44t, 86i, 1997^ 

Utft tfr-XHk 7 ] m-^h^T 7'HF'7^U - L?-, I58f« 2 4 3 1, 
19 9 1^, (Appl. Phys. Lett. . 5 8. 2 4 3. ( 1 9 9 1 ) . 



[ 0 0 4 2 ] 

L^Lftfc*«b. 0 1 7 tc^ LfcStftlfciliK 6 k:fSIS$tiTv^s«jtfl. BUiE LfcMF 
F e RAM^y- K*«lftTfcim«lc. ¥Wi*<r> ± ic %fttt#J1 * fit -5 mm £ ft o T 
5o & o T , mi 7 lC7Ki-^iP-eii, MFSIF e R A U<r> fijigigig ic S**> fflB £ ft £ 

¥*?#±<^ftHft%iJim#ra<7>j&j&a*B»T*>* o x-ft < > ^^^t^^im^n 

§ < ^iL, ^ff^tt^pTftBT** C £ «»'f«3n4. URS, 13 1 7 

<b*l£ Z 1 £ ft 
[ 0 0 4 3 ] 

h i 7 tc^-tiii^ic3i<b*i£m-rtmi£ t ^.t- m ^ «j xti. 1701 £^mn 

#1 1 7 0 2^§?ffllc #£4= L X Rg ic. X tt * - * b*m |(h7^) £ tl S fz db iz 
Z> £ £ftTu& 0 z<7>fz#>. iTffF^^6 T-li. fta# lc ffl 31 •? & * * >) T»*»^ft 
v^W»***f * L < . #4>#**5i 17 0 1 ft'ILTO^ tLTv^. L^l. WffiXP(§<^ 

i)v\zft i 'i - tnmz =fc *) f— 9 i^nmmitm < ft £o ctuc*t l . ^m^mm 1701 

<?> -hlcfUSft < ?|^m#Jl 1 7 0 2 'J - ^m^rL^^ft <tfttt, ^ft ')TWi 

giif&BUf-f. > : e , ;^^]^iift<ft§ 0 z inh<r>^m\z £ »? % mi 7 ic^-t^^Tii. 

i^F^>t -Mf jt 7 \z \$m%#) \z?f m-z&z t ^T-* o fee 

[ 0 0 4 4 ] 

ffjf **tf > ^ ') mm.^mmx'B ^mmtnm^m^x^^Lrzmn^m^fi 

[ 0 0 4 5 ] 

&i&m#&^tt, 3I«<7)±ic^bRS tlfcTggmSi: » 3^Tg^m«^±lc 

nfc%«imflt3b*'b ft *>tt£itt#ii t . z^i&mmfamn ±.\zmi$.2 ti 
rz&mm £ . z<7)t&mm<r>±.\zr*t&2 niz±.&nmt < £ ^mx.. &mm*m\t. 

'Jr ft < 2 o <o £11 £ # A, w * ^ <z> & 5 . 

C <?> .J: 7 izffifc L fc<7>T. &&«#JBtt. T^mfiSi: ±g&M« i: <5D UlC EP fin £ tifctfl 

\zx*). 2 o^^ft zwimt)*Wz&wnz . 

[ 0 0 4 6 ] 

1 ^flgt ft *) % ^ 1 MidEi: tt«tttf>Sft£3l 2SJEfIlilT<7>«JEEEPttilc =fc *) m 
[ 0 0 4 7 ] 

t «t i oT-^nii j; < s Mz-is. fammitmiz. e^vxt * 9 > £mm£fr>bffif&2n 

[ 0 0 4 8 ] 



^ I7K "S3 fit! 874 fai^* J "^S4iH/J (EW > 35 11A _1_ I DP EEL «?« JEJ "2. /I>/JA V O i+j 1 XT±C 

9-Yv h tc§r5££ tTXn'. v 7 3t£fc*£c L „ h £ *g fiK -* * ft fl- % T S& 

«#JB*T&«ffiJB^±k:Jf2j£-*£!|¥2I*Ii: . !j|»l*#:li<7>±lc«6«W*^*-t*»3 

[?£Bfl^#}J||] 
[ 0 0 4 9 ] 

3 Z 6*^6 k & »> . 1££ & fUSStfi * - K irMJjtt- K t frty *) # *. h ft £ «fc 7 lc 
* 9 . $SLT 2 o<75S ! S:S^flg**#'btl-5 «k 7 ic & & tf> T* . ^ifMi^ffl^T^ 

[ 0 0 5 0 ] 

£0 13 1 iCTFi-iH^ 14. flij^tf. i|l$Sf|x 1 0 1 *>_tk:*feiftJi 1 0 2 

. rgpmffiJi 103, fammftm 104, &&ns 105, .lsbibs 1 0 6 *mz. s * 7 ic 

[ 0 0 5 1 ] 

1 0 1 ^a##, t<7>mm.'&tfw<n^'fnfrt>ffi!&2 nx^x^ 

s« i o i ti*mm&w&frt>ffif&$ tiTv^it^-, ^fe^w 102, rg&ieffiji 1 o 3 

14* < Tl «k < . Z<^m^. l?*ttttfii^iiS3nfcS|i 10 16*. TSMi: 5:5. 
[ 0 0 5 2 ] 

TgKiaffiJl 10 3, ±gB«fli 106 14. mz.lt. &4(Pt) . * ^r-^ A (R u ) . 

6 (Au) . #1 (Ag) & if<7>S:k«£#t?S^«<7>&JR^<b5|#/£<? ftTufttf J: l*. 

TSPMJB 103, ±gPHt« 1 0 6 14. gfb* 9 > (T i N) . mit^y -*y u ( 
HfN) . *fz7A»^hn>f (SrRu0 2 ) . ISHfcffi#& ( Z n 0 ) . Ifr^x 

x ( i t o ) . 7 v ity > ? > (LaFj) # t cr>m^^m^mit^^mitm^ -7 v itm 

[ 0 0 5 3 ] 

t&mm i o 5 i4. -mitis •;=!>, ^ + , xi4. *<t>u, *< 

ft^. L i C a A 1 F g . LiSrAlFg. LiYF 4 . LiLuF 4 . KMgF 3 *^<^ 

7 v *ITI"> *U4 J: *fe^H 105 14. X^^^^A, X 
ha>^-^A, 't 'V h 'J 9A, y )|/ 3 i 9 A i n7^9iM 9 > 9 H , JftU ^ "7 > 9 > %z 

[ 0 0 5 4 ] 

^^m#H10 4l4. ftftS^ttSltt^^^fll^d *l/c^<5DT£> •) . 15iJxt4. ^ a -f * ^7 

tlTv^tlt4 =ku, 
[ 0 0 5 5 ] 



w v 0141 I 3U |2< i-. <x 1 1 1 | O <X 1 1 W 3 . 1 U 1 1 W 3 x 1 U \ \ \- 

X T i x ) O3. (Pbj-yLa,) ( Z r j_ x T i x ) 0 3 . L i N b O 3 , L i T a O 3 . K N 
b 0 3 , YMnOj^if, PbNbjO s , Ba 2 NaNb 5 0i 5 , CB a i- x S r x ) 2 NaN 
b50 15 , B a 2 N a !_ X B i X / 3 N b 5 0 15 . 5 h \z . -ffi, -fffi, Hfffi^ & < 3, -ft 

t^O i: t^^^X^^-rie-^^B i i: L. m% 1 **<b L tz t # ic, ( 

Bi 2 0 2 ) H (A ra -iB ffi 0 3m u) 2 ~X3k2 *l £ tr *v *JItt*§jS^}# oftSSWttfcffl v> * 

[ 0 0 5 6 ] 

(B i 2 0 2 ) 2+ (A m _iB m O 3l0+1 ) 2- T -3l $ ft 5 tr X v xli tt«3g*fto i: L 

TIJ. 0J x . S r B i 2 T a 2 0 9 . S r B i 2 N b 2 O 9 . B a B i 2 N b 2 O 9 . BaBi 2 
T a 2 0 9 , P b B i 2 N b 2 0 9 , P b B i 2 T a 2 0 9 . B i 0 4 T a 3 0 12 . CaBi 4 Ti 4 
0 15. S r B i 4 T i 4 0i 5 , BaBi 1 Ti^0 15 , Na5.5Bi4.5Ti ^15, K 0 . 5 Bi 
4 . 5 Ti 4 0 15 . S r 2 B i 4 T a 5 0 18 , B a 2 B i 4 T a 5 6 { 3 . P b 2 B i 4 T a 5 0 [jij'f 

tr h n 3 . 

[ 0 0 5 7 ] 

$ ^ ic , y > ? >&mfrhmi*tiz>'Mit < t ! b-mcD%±n&m7tm*B:-tm^-£ l n 

L , I I ^colJ^H (Be. MgtTU'J ±m&m<r> C a, Sr. Ba. Ra) fc- <b 
< i: t-tt^Sl-tie-^A e t L . I I \m. IVM. VM. Vim. VI 

vi i i m. im. 1 i^^s^n cm&&m) ^hmxtti^'Mtc < t^—m*^ 

~tm^*T r t L , ie^^^-rie^-^ OUtt§, Lni.,AejTr0 2> Xl±. Ln 
Aej.jTr j0 3 -?^$tlSt^^'b> ^frt#JI 1 0 4 t««LT t J:^. /i^L, x 

ti, ®mm^mmftT'^M-%%i¥*^^ : b<7)T-3bz> 0 ^mm^m 1 04 a. < 1 1 2 

[ 0 0 5 8 ] 

n 1 ic^ l /c^i^m^m^^m^^ijicov^TiiB^i-^ i: , rumrnm 1 0 3 it 

. Rffl 0nm^*f = ->Al8?*!), ^IHm^JS 1 0 4!i, fHJ¥4 Onm^B i 4 Ti 3 
O 12 ST-*) 9 . IfeltJi 1 0 5 li. &mit9 > ? ^ ~mity ') zi> t ^-o^ -SHI/? 5 n m 
^JSJgT-£> 9 , ±g|SmS 10 6^. ;&^'bt§/&£ tlfzijCOT'&Z* HU^LfcJ: 7 

mm 1 o i &^mh i o 2 <7>tt§/im. c*ucpk£ i^xit* < . m^n^izmwk 

[ 0 0 5 9 ] 

w JiT-iiB^ l fc. 102. rsi^mffiji 103. %mnwm 104. 1 0 5 

. ±.%fmm 1 0 6 It. IZ'&jX-fZ 13 2 tc^i-=k 7 t£ E C R >v 

[ 0 0 6 0 ] 

nic jiiif ^> 7- ^ X7«i 2 0 2 t^ii£tv^ 0 ^11^ 201a. l t %\^m 

[ 0 0 6 1 ] 

^ji^2 0 1 ica, JSff^/ftttg^^flx 1 0 1 **m^$ tih mmts >i 72 0 4 ^^tt-bn 

dTI6 i: ^ ftTi^ & , ilffi* ^ 2 0 4 ^flSM LT@^5 Itl, z tT\ it fi J: 

%Tz. mn^2 0 1 ^<7)^7X74^i2 0 2*^w^7X7 \z rL%mum&\z 

te^X . mnffit&^m*) ^ < J: 7 IC > rfC<^ 9-Y -v h 2 0 5 x >o tl X v» * , 
[ 0 0 6 2 ] 



s / V P i. \J o id. „ 1<C13C Hh AT "J '<A -O -t3" iS£r V O d 1 1 IS- C >! L - I ") IH'J mj w - Mi J-ifc si ^, 

0 1 rtlcgHJLTv^. £ . y-y*;h 2 0 5l:tt, w*>^-vn2 ltM 

xMfflfonm 2 2 2 t>*mffi$ *u m*. \t. i 3. 5 6 mh z ^MUfe^Ep^npr^t $ *ix 

v^So -y h 2 0 5 ^MUSte EPfln-* -5 * 7 lz L T ^ Hi^ & *> . 

[ 0 0 6 3 ] 

v => x-v±i&m 2 0 2 m&w&w 206 izmm t , m^m^m 2 0 6 it. b^s 2 

K^^gPlCiiii LTUS. ifc, "/ 7 2 0 2 <T)mWJk 3 2 0 2 

<7>±gMci2. ^ >i (mmwtr&^m 2 1 o**ix^nTv^ 0 v ^ ? 0$ 

il'ftf 2 0 8 , H^^ 2 0 7 , I^ftf 2 0 6 tc J: 9. v n & fr* 
[ 0 0 6 4 ] 

0 2f)E C Rx^''V ^^B^ift^^iJtcov^TiaB^-r £ t » £ i\ Ml US 2 0 1 & ^ "7* 7 
X-7£/5$;S 2 0 2 rt^ L /i^. ^Fv^tt^^^A^ 2 11^9 ^fft^XT^^ T 

;u=f>^^^4?AL. jxltv'ti^^^A^ 2 1 2 i 1 ixfttt A L . 7 7 Xv 

±f&^2 0 2 fi^tfijxtf 1 0 -5 ~ 1 0 _4 P aSScofftilci-S, zay^mx^ ®>m,^ -i >v 
210J;^7 X-?±j&m 2 0 2 1*1 lc 0 . 0875 T^BH#£f££2 a?fe« 2 0 

8, 5^S 2 0 7 t4LT^7X74f^i 2 0 2 ft ic 2 . 4 5 G H z <?> ? n ^ 4i A 
L » ^-f?nNn>ito)l(ECR) ^ 7 X f££ $ -t± & . 
[ 0 0 6 5 ] 

ecr^7Xvij, =3 -r ^ 2 1 0 frh<» mm la'), i«**?2 0 4 «^i«i 

ftS^Kfi&iflC J; H - y 7 h 2 0 5 ^)^^1ILT1I 1 0 1 <r> ffl lz 31 # tti £ ft 

. ^ flX 1 0 1 ft ffl IC Ffl ft £ ft & „ C <7> t § |B] BftC , ECR^7X74J<^^7^>f t><?« 

. m^tc j: znnft^tpm-t z &^iz. m.%*%%tb%> & 7 izmm 1 0 1 fine 31 

£ ft 2 ft, L Tv^Jl^^fflicMtt ^ ft -5, C<7> £ 7 lc&¥i^ir<MtJ 2 ns^c. X 
[ 0 0 6 6 ] 

* n » il'ftf 2 0 8lcfcuT- B.t>iI& L . X => X 2 0 2 ±g^K^^& 
f 2 0 6 ic, ^7 Xv±^i 2 0 2<7)||^<)^E^f,2 0 7 t^lTlS^^ C 
^)i7lct§ChT\ 2 0 7 KJtt4?-rn 2 0 5 h ^^KfiT <7>tt*fc*. 

W w & * 7 c ft 9 . ^ > ^ > r ? ^ a ^ ic t- § s £ 7 tc # & „ 

[ 0 0 6 7 ] 

tfuc. 0 i ic l rz^mm^mT^mmummiz^^x . ms^m^Tmn-tz* 

*-f . 03 (a) tc^-tj;7tc, (10 0) T'fiK^** l-2n"cm 

<t> t # -7 v it^m* t lz «k 0 ifcif L . c ^ $ ■£ ^, . 

[ 0 0 6 8 ] 

ov^T, • l£t*LfcaK«i 1 0 1 cr>±\z. ^fe^H 1 0 2 jb*ff2/& $ ft fc^fli t -f S . 

^fiSl 1 0 2<?)Mf II > ±iE L fcE C R * '< v 9 mM.^m o , «LII^ 2 0 1 ft tf>S?Hx 
**J r 2 0 4 C^ 'J3 > mm 1 0 USSL, 9 - r y h 2 0 5 t L T*|y n > ( S i 
) * ffl 7" 7 X 7 ^ x t L T T ;i a 1 > ( A r ) i:Kt#X4fflu/:ECRXn-.y ?SlC 

* 9 x y 'J 3>Sii o l^)±ic, ^ffi^^7 ^SlcS i - 0 ftTlz J: * > 9 >i t — K <7> 

^fe^Ji i o 2 ^rtfo-tz, 

[ 0 0 6 9 ] 



^ • It O Kj S~l L " -> •< I y " (/X k P>j >C ML O V V 11 y -<i 17^ Itl s uUl^KH ^ V 0> tlXIS' 

2 0 7 , S^i&ftS 2 0 6 t^U^7 X74«l 2 0 2 <?) gflciP A"t * . * It . ~f 7 

X^±i%m. 2 0 2 ic. *«<te#x4SA8B2 1 1 «fc »K #"J£ li^^XT-*^, A r 

32 0 sccmgJgTiJAL. 7 5 X74«I2 0 2 <?> ft §B£ M x. It 1 0 _3 P a S<?>JBE*Hc^ 

[ 0 0 7 0 ] 

flo £ 7' 7 Xv4^I 2 0 2 ic U x mm, ^ -i >i 2 1 0 iz =i >f * ft§ tfij £ li 2 8 A % 

x 7 - ^ x 2 0 2 iz A r "7 => X-^frZLf&Z fifz^m t ti. ft**. sccrali^S^ 

¥te*> 0 . 0 *C • l mmnvnfrb* i l c m 3 rtLft£ c t ^*i"„ 

[ 0 0 7 l ] 

±iE L z t iz ± •) S ft £: 7 X v u , fi& M ^ ^ 2 l 0^) #£K fi&if ick^^X 
2 0 2 ck *) «LHg 2 0 l ^fHcjfcft S tlS. 7? Xv£/£^ 2 0 2 <?> tti □ 

icieg^ fitz 9-y v v 2 o 5 \z, un&n>n2 2 2 * (00*. #5 0 0 w> 

3 <7> C lc * »K 7 - r >y h 2 0 5 lc A r n=f- &*§r3l ITX^ -v 7 'J > 71 
&<>*|gc »K S i ®.Tt3*9 - Y v V 2 0 5 <k *) mviii-?. 
[ 0 0 7 2 ] 

?-r-v h 2 0 5 J:*) mum ItSi 7' 7 2 0 2 «k *) WL tfcS $ ft fc ^ 

^ X sv, Jxm'&lfxmAffi 2 1 2 ck 0 4IA2 ftT 7* 7 Xvic <k ►) vgttffcS ft St 31 

^xtn\ziy ') ^>mmi o i nmmizmmLs ft&itznrz&miz * ^BSftsft-gHt 

x 'J =j > ft -5> c 
[ 0 0 7 3 ] 

& Jl<7> Z t \Z * 0 , y '/3>SfU 0 1 ±lc ~ mit ; y =i > fc> ft £ M z, 1 OOnm 

nm^mm^^mm 1 o 2 ft*^^sftfc^«gfc-t* c t vt-b & cm 3 ( a ) > . 

[ 0 0 7 4 ] 

ftfc. ife^n 1 0 2 c^^icff^i-^, rspfiffiiB 1 0 3 1 ±.mmm 1 0 6 izmm* 

WW Lfci^ric, > ') ^ymm 1 0 1 icfllEfc*aftT. pffSBtfO«m^^ ttlc^lt 5 :ti« 

Sttfii^ifSLTtio. t/z. ±Mi LtECR^^'-y 9 iz & %> Wk<7>MJ&~Z It . > a 
>^Hx 1 0 1 tWlT^iiiLTv^v^ 1 , x 'J3>if 1 0 1 ^^jnfaL ft 6* «b <t> fl? 

[ 0 0 7 5 ] 

w±^=k 7 Lxmmm 1 o 2 *^^Lfc^, 1 0 l^^grtck^^M+icmtbt 

. ouT\ ?-y-yh 2 0 5 tLTaif^7i, (Ru) ^fflv^cS 2 0«wE C R X/^ 
•v?il^Si*^5^2 0 4 t, 1 0 l^m;£i-£, ^l§^cV^T. ^7X7#^U 

T T ji zf > (Ar) t*+z ) > (Xe) ^fflv^cE C R 7 i , 133 (b) ic 

ck 7 \z , ^fe^^ 1 0 2<7>_blc, i®^S7ggtcR u ^^ff^^-f :tt\ TSP*« 

iio3 t)*j&j&$ nrztkmt t*. 

[ 0 0 7 6 ] 

R u ^^fl^fi^lc -a v^Tffifii- & i: , Ruib^^S ?-y-y h 2 0 5 ^fflv^/c0 2lc^t 
E C Rxx-v ^^^tcfcv^T. LTufti^v >f ^ aft^^gUJ: ►) s #J ^ 2 . 4 5 G 

Hz<^v-f ^a-fe (#J^l* 5 0 0W) fc«*&L. Cft^igfeW 2 0 8 . 5^S2 0 7 , B 
Si?ftf %4UT^7X74iSS 2 0 2rtlcllAtS. ^7X74)^1 2 0 2 ^1: 

. ¥v$'t4XT^^AgP 2 1 1 =k *) . Mx.ltm.rn 7 s c cmT-# ^ x T* * -g, A r XfxtHAL, #J 
^. tt»EM 5 sccmT-X e 77* X ^ a# A L , 7* 7 X7±bRM 2 0 2 c^> gg* , ffl^lt I 0 1 
0 _3 P a ^<^JI^lc^Si--5>„ 
[ 0 0 7 7 ] 

^jn ^ x , 77X74^^ 2 0 2icii, Mm =3 -t ^ 2 1 0 \z =j ^ «0!t* x 2 6A$ 



f» in -o «- c_ i» e& j v -i x i-. r ^ ^ — rr urAxa u -r x_ v _i_ su •< i ✓ «-■ ,/ X >/; ^ ./v. =k j 
. 7*7 X7±«1 2 0 2!CAr tXe<7>y=> X v L fc ttflg t t" h . £j££*l£:7'7 

a, fi^^zi -f * 2 1 0<7>HfKfifclf Id <fc 0 7-7 Xv«l 2 0 2 J: 9 «iHS 2 0 1 M\z 
Sciii 3ft*. ^ X7Mg 2 0 2 *>EBnilcE!B3ttfc?-rv h 2 0 5lc. ffiffl 

«*««*&g|5«J: *) SMI^m^ (0j£ti:5 0 0 W) «^ti. Z<r> Z t iz «k *) x 7-r*v 
h 2 0 5 ICA r fifft*i^LT * >< v ? 'J > ^Blgl C 9 x R u U=f- ? - Y v V 2 0 
5 J: OfR^tBi-o 7-r«y h 2 0 5 J: Outfit} LfcRufiftl, y 0 1 

ififl 1 0 2flffilcSU3i LittH-t*. 
[ 0 0 7 8 ] 

W_h<7> C fc lc «k *) . ^fe^Jl 1 0 2 <7>±lc . «i li 1 0 nm5gJg<7>JgJ¥<7>Tg&®JiH 1 0 
3 Wf&$ *ifcttJ»*>*» ibn* (133 (b) ) . TOTii 1 0 3li, c*>Sfck:0i£-f 5 
±§&«« 1 0 6 fc<7>Wlc«flE*6P^iLfci^k:s tt$i«#Jl 1 0 4 t^fe^Ji 1 0 5 izMRfr 
EP^jnT-S 3 d: 7 lct"& t &oT. fc*ff T ti tt ^ ? - *j u Mftfr «b T»« 

Jiff 1 0 3 £ ff§ L T t J: < , * . H J9 *b 1 0 n m \z m Z <r> T- It & < . c ti =k *) m < 
< IS < T 1 J: u. 
[ 0 0 7 9 ] 

t z*>T's JbM L J: 7 tc E C R x m *j 9 v£ iz <k *) R u <r> JR* Mf£-f £ t % lc * y'Jn 
0 1^ 4 0 0 *C ic fln & L *>* . ftnf&L& <TUu. ££L. ^nHft^fe tf *> tr uig 

& _t 7 lc LTPfrSl<7>)l£>&lcR ufcitfltLfcgfc, v >f * 0 -^m^co iti" 5 
[ 0 0 8 0 ] 

&±*> «k 7 ic L T TaBUi 1 0 3^MLtt, ^fix 1 0 l^^grt^^^m+lcj^ 
ffi L, o^T\ ?-r-n 2 0 5 fclTB i i:T i<?)|J^i)M : 3 tf>fcS5*S# (Bi-Ti 

-o) -zm^tzm 2 is]+i<?)E c r x><v 9mm.<r>mwLt^i ? 2 0 4 gg«t 1 0 1 

t*. ^IBffi^X. t 7 X? t LXT >l =f> (Ar) tll^/At^fflufcE C R X 
^ v ?t£K J: 0 % 03 ( c ) ic^i- J: 7 \z . TM«i 1 0 3 <?) ±.\z , ^ffl^«7 g^lc 
. 1 0 4 3b*Jf3fiRS nfc«»fc"t4. 

[ 0 0 8 1 ] 

femnfam 1 o 4 <r>m^z->^xnm-t^> Bi-Ti-o/)^^^?-yn2 0 

9 . fJ^lJ2. 45GHz^)7ODt(fJilJ5 0 0 W) *«^L. C*i*tpftW2 0 
8 , 2 0 7 . I^iliSf 2 0 6 ^MT-/7 XvMI 2 0 2 ft ic 4p At h . *fc 

, -^7 X7«| 2 0 2 F«3 1C. ^att^Xi>AfiP2 11*0. W^ltfaE* 2 0 sccmT-^tf 
xt**>^> A r #x-%mAL. fflz. ISIfitM. 1 sccmT*ixP5#^T*£><S> Oj^X^^AL, #J ^. 
1 0 " 3 P a ^ <?> JE ^] ic Wt^-t Z> o 
[ 0 0 8 2 ] 

z. T » 7' 7 X 2 0 2 iz tt , i^nU2 1 OCn-lA li 2 7 A ^ 

^*&t4:k T-m^ 1 ^ -f ^ n h a > ^Dft=& CO M % if ;c , ±|gv -f ^a-^co^AlCJ; •) 
x -r ^ X7«I 2 0 2 l:Ar^7-7 X7i,»4tf^ s ^fiR$*ifc7"5 XviJ. 
*21 0<?5f&fc»«k: «k 0 ^ X7MI 2 0 2 J; 0^11^2 0 1 fijic m ttS 5 ti * . * 

-/^ X74(SS 2 0 2 <r>\tiu\zW>W.2ntz9 -Y v V 2 0 5 \z % AAlttU^^flSJ: *) 
A Ml ifcrntl (flitt5 0 0 W) %«*&t4. CcocMci^ ?-rn 2 0 5 CAri|S 
f^^XXn' o, y ,j y rm.$l1tmz L. Bilif tTi|if^5'-y-vh 2 0 5 *') 
fRViilt. 
[ 0 0 8 3 ] 

^-r-v N 2 0 5 Z *) mz/iULfzE itf tT i U , ■/ ? X v 2 0 2 ^1 

ttJ^tl^T-^ Xv, lxP5tt^^^A^2 1 2 ck 0iPA^tiT7-7 X7CJ: *) ffittft 



[ 0 0 8 4 ] 

mttm 1 0 4 frwii&z nrz^m^mh nz> c m 3 co ) . a ? u&mtxnft 

JB*£Lfc!ftSi«#Ji 1 0 4 ic, ^Fv£tt # * i: JxJCte # E C R 7' 7 X -7 £Mtt 
L. ^M^3c#"f-S>J: 7 tc LTt <kv\ JxJft'ft X * t L T It . JS * iz m h ~f » S^tt* 

2 wzizw.m't & mmm 1 o 5 ^^^tc^MfflHj^-c-^^o 

[ 0 0 8 5 ] 

W±<7> <k 7 IC LT^it#i 1 0 4 Lfz'&. lOl^^Sl^ckO^m^lc^ 

ttJL. out, 9 - Y v h 2 0 5 t LXffi.9 > 9 Jl (Ta) ^fflof:@2^]fl^ECRX 
^'•v r 2 0 4 tc. S« 1 0 1 ^H^i--5o gig^v^Ts ^^Xv^xt 

LTT^=r> (Ar) fc # * fc fcffl v> E C R x >< *v ? v£k: J: 9 , 1213 ( d ) ic^f 

ck 7 ic, ^it#i i o 4 <7>_tic. ii^i7 nmiz. %&mm 1 o 5 vmiftznrzVtmt 

ttTlclsn^J; 7 tc, T a-O^^tc J; § > ? ;u * - Kfl8fc0j£L. *fe^H 1 0 
5 1 15. 
[ 0 0 8 6 ] 

T a - O ^Tlc * * > ? ;u * - K m<r>Wtf&\z o uTsM^ 5 i: , ?>7 — 
r <v N 2 0 5 ^fflufcl2lc^fECRXM-.v ? ^ g \ z a u X > I^Uu^uv^ ? n 
ck0.fji.li 2. 4 5 G H z v -f * n « ( flj £ if 5 0 0 W ) % ffttt L . C *l£ 
^«S2 0 8. EHJS2 0 7 . I^ftf 4^1X^7 X74*I 2 0 2 1*3 Ai" S . 

7-7 X74S§ 2 0 2 flic, ^M^xj|A^2 1 1 ck 9 x tfiJitfiftM 7 sccmT^ 
^XT'l>^Ar ^X^ilAl, #J It^lS. 2 0 s c cmT* A r ^^^^AL> 7^Xv£j£^ 
2 0 2 *>rt«B%, fJi-li 1 0 _3 P a 6 <7>flE7i \z * . 

[ 0 0 8 7 ] 

fta z.X » 7' ^ X74SI 2 0 2 CU, Skm =i -f 2 1 0 ic 3 >f >u igflitfc #J £ li 2 8 A ^ 
^t5Ct T-lf^t Onh a > ^Dg^fr ^ »Jf^-^- x. . Jilfiv >f * n fe<7>i* Ate <k 0 
, 7 , 7X7MI 2 0 2 l:Ar^7'7X7«LfcMUt§, $ ft t* 7 X v a 
x 11^ ^210 c^^KMitlc ^7-7 X7MI 2 0 2 ck •} j?HIS 2 0 1 <DMlzm& 

£ tis. 7-^ X7«i 202 <t> m a ickks tifc ?-yvh 2 0 5 c» ^mi-fem 

««t6SI$ck *)Ss^ft«^ (#j£li5 0 0 W) %MtS. Z^CirtJ:'), 9 — Y v V 2 
0 5 ic A r lif ^I^IT v 9 'J > XBli^igC L Ta ?-rn 2 0 5 * 

*) muft-t. 

[ 0 0 8 8] 

?-r-yh205<fc OffiVtlSLfcT aft^H. 7* 7 X7^^I 2 0 2 k 0 Jfc Hi $ tl Tz 1 

=? xv, &vjRfeit5!r^VASU2 1 2 k >) 4iA£ *it 7- 7 xvtk *) mwntz ntzmmx 
^tn\z^> m 3 1 0 1 <?>i&mnfom 1 o 4 ^Biciua u . s-itfbs tifc^^tc * 0 

[ 0 0 8 9 ] 

W_Lc7> c k ic J: *) , ti 1 . ^iSm#H 1 0 4 ^JilcS^ft? > 9 il^f^ts, 
^v>T. S3 (a) ^fflv^TiiB^ Lfz-mit^ ') = > if $ |g ti ic, Mi> 'J 3 > ^ 
ft4?-rn 2 0 5 %fflVifcECR^^v?ttCJ:D l ±ie£gtffc 9 > 9 >U m<?> ±lz ~ 

mit~> ') ^ > mb*Mi&2 titzvam t-t z . 

^k —wiitis -j 3 >mt<7>^mm-£mz.it. 5 nmigf^ts :tx\ j^^ji 105** 

»^ti^> (S3 ( d) ) o 
[ 0 0 9 0 ] 

EKft^ > 9 >imt-m\t^ 3 >m^<b %z>jf&mm 1 0 5 a. ^siia^js 1 0 



*± lrs_ -7L /ju U > 7iH 6J!> ^ KP- U|J /ju c U O ^ HI'J llflJ V «/wU;^mv^ 0 1/C O k 

±aiu^E c r z>>*v 9m~?\t. is -J ^^mm i o i ici-tLx/jouM* ltu&u 

6*. fiDiU^^u, C<7>&. v -f ? a^«^^#t^^ffit.^^ ft klc J: *) , 7 7 X?f 
[ 0 0 9 1 ] 

iXlc, m 3 ( e ) ic^f ± 7 ic. ifcfeifiJI 1 0 5<7>±lc, pffS<^fflft<^Au ^>bft£±g& 
«« 1 0 6 b*M!&2 ilfzWimt-t Z> ZtX-. &gfim#a>«bft*JI%fflv>fc&7 fc*ft«bft5 

0 ±g&mji i o 6 a. «k < *o ^nfc 7 h t7t fcfttfi«jij^#Y££ «k s^^itf« fc 

ck •) ff^^T-§ 3» ft is, 106 It. Ru, Pt, TiN^ if <0fltL<7)£ 

IttS^illttlti^ffl u|» <k 7 ic LTi *v^ 0 ftfe. P t ^ffl v^J§£-, W*ltt*»JB < 
Rl 81 i" & °T fi6 '14 i)*2h2><?>X' . T i - P t - A u ft ir<7>iU8t L*v*«3t t L . :wlT-7t 

[ 0 0 9 2 ] 

iXic . ECRXa-7 ?ftlc i •) Jf2/&2 115 B i 4 T i 3 0 j 2 "b ft * $igJ§«#l8? (tt&ltt 
ftJS 1 0 4 ) <50 « tt \z o i> T . £ »> t¥*ffl ic -f Z> . f£Bj| # h tt . ECRx^'^-atffl 

v^Bi 4 Tijo i2«*>fl2isa*g? < gn»£s$ vitctf, sis 1 m x-t z> mmmm \z 

«k o T x *l£ B i 4 T i 3 0 j ft) APT- § SCUtv^Lfc, 

[ 0 0 9 3 ] 

13 4 a. ECRX^-^StffluTBi^ijO ! 2 -&J&H L tz%^<r> . 4? A L Ifc til 0fc 
file jhf-t SfiKfiiif ^<^fc^L*zJHf14E|-?#>£ 0 04 a. Mlc^llx a 

0 4 J: 0 x 0 ~ 0 . 5 sccmk /Jx § o § N &&£fe£ft* 0 . 5~0. 8sccm<7> 

Hf . S^H iFL:!:** 0 . 8 sccraliH^^f^<^4fi^tlc^^ti€) c t Z ttlc o v> T . 
ffiBI 7* 7 Xvf&ft ( I C P ) ##rk»rffi&5fiS*TPfifcffc^Si#S*SISteL. sfc 
IS 3 ti t¥*ffl ic HI ^ fc. 
[ 0 0 9 4 ] 

PlXtf>*S*. mMWiMfr 0 ~ 0 . 5 sccmi: 'h§ v*nf k: tt. v h 2 0 5 CB i -T 

1 - 0 <r> faffa 9 - Y v h%f£fflLTv^£<7Mc*;J5j;b'bi\ B i fc*BfcA,ir^3:*lftuT i 

Bt&iffESa*0 . 8 ~ 3 sccm^StfOit^-a, B i 4 T i 3 0 j 2 ^> fl5 SL^<^feK 

$ 'blc, it^-rL«)5*3 sccmlil±<^iS n t tt . B i <r>m^^^\^Wk t ft 0 , B i 4 T i 3 0 
12*>ft^fii6feffii£&>«b "f tlT L * 7 Z £ to* t> r> fz . Z ^mmffii&^mmffii&D h-?Z> 

$ hizz tz. mmtftm.fr o . 5-0. 8 sccm<?>ii-^a. mm&i&A<r>mtmmffit&c<7) 

*ffl%}%1&mt ft * 3 t it»»fc ^ o fc. C^ie^^taS^^^liiaSiB "t -5 . 
[ 0 0 9 5 ] 

Zflhn&k&'t zmmiztt LT , 4 o<01£tgUc^*lT . fflfiK^ fb-f C k a 4- * T*D 
<b tl T h -f . ECRX^v ?STB i - T i - 0 co j& *g 9 - r -v h^ffluTB i 4 T i 3 

0 \i*f&mLtzMt><nn'&m%f&mn'&T'2hz> tius, 

IC ft 

$ <btc mnmmxM&msk . ^^mte^Bfl^jbMc^-t^a. fb^fti^wa^^nm 

[ 0 0 9 6 ] 



ii i\ ' » v ; ca w "J & i 41 1 3 \j j 2 v ' it iix. x ;ja n* um. «. -t> m ijr 1 <s> « 

m 4 c^l a tmmffit&c tmmm^Dizm^t ^mmmm.<^^mmf^tmn 

to ^ -5 c 

[ 0 0 9 7 ] 

HJff^lcvia-t^, i: . BfcffetfijSA* 8£ ifl iig *;£ C , ^ifelStaX D <?) u -f ft<7> \z m 
LTl5l*|<?)gSJ|v^^tC i: 6* to £ « 
Mttfalca. #9 2 5 0 'CSS* IBtfstEtt#9 2k'h^<7t*7r^ 

^^^tt^^LTus, 3 0 o*c<)^6 0 o'CT-^ct'Bg^ifiSMTtt, mnmit. m 

2. 5 tl&Jt* £T-m^£ ftTu£ >*iu ? KfiiMI i: * 9 » B i 4 T i 3 0 j 2 <?>*@ H 

- t C ft <o ic H LT a. #Jxa. ill □ h<r>i? +• X • x * 

-f*'7^MH-7^^, »3 7f, 5166K, 1 9 9 8 ( J pn. J . App I . P 
hjs.,37,5166(199 8).)£4:*##lcL-Cv*fc/*3fco. 
[ 0 0 9 8 ] 

T i 3 0 n <r>* * 'J 6 7 5 'CliSHcE^ c^f^Jiii, _L3£ L£*SH!lc^ 

m^fiQica. 8200 °c * x-a, iajsfc^ic^jgi5s«it>*±#-ts. l^l. #9 

2 0 0 , Ci)^ 3 0 0 t^MT', i^lc^IIgi)'fiTt-5. 
[ 0 0 9 9 ] 

5 ft«««AA*«3 1 . 5 nm/m i n » mm&tikCtt*® 3 n m/m in, i 

i^islAHn. 5 n m/m i n T*> o fc. 

^_h<^^*^«b, B i 4 T i 3 0 [2 <7>fa&mtoi&m\zm LfcllSEtt, Jffltf3|sa*'<^ ? jciS 
< 4 0 . B^iigft'-St •) , li^ilft^a, 3 0 0 tt^ 6 0 0 °C<7> 

[0100] 

mtt^^m^ft^r < 0J£«\ Bi 4 Ti30 12 3 5rir^>Bii:^5'> tSSftfcft^l^ 

5 ft 14 » - 'J -®gfc*6 7 5 'CftffiT-*>3 „ Ccofc^. ±i&LfcSJgt7> 

6 0 0 *C £ ffi u Ufg. lil _h lc 4 6 t , ECR7-7X7i,^4^^ti5H'K-WI5tl 
x iiffiwfiSt^ai -IStili * fctf>. %SSflM4 ftlc < <&£^<7)£;%;c 
<bft£ 0 iv^iis i: x %fttt#J1 1 0 4 <7>Mf$.\zis^T\t. ff£/£L 

* * 'J -aSWTtttiffiv^c tlc&&„ m%k<7>ffcmz «kfta. 10 4 6*. 

«t^#f ftJlftti: 4*±IBfi«*frtt, 4 7 0 TCT*ofc. 
[0101] 

X » 0lf IC =k zmffilz ck ») . ±ie<?>ia^^taSiT'. iiSiCT')tSL/:B i 4T 
i 3 0 12 «a. ( 1 1 7 ) L ZcJlT-cfcS C t fc'to^o fc. 

C<7> J: 7 $kf¥~Z* f&Wi L f:B i 4 T i j0 12 lli, 100 nmgg^Jlc? \Z~$ Z> t 
2MV/cm^ii§ + ^^fMifftt^^tC t t»K7Sfc. 

W±lciiH^ L fz ck 7 tc, ECR^'<'^*ffliv m 4 5 T*^5 ft £ fEHrtT^SSflt 
fleWft**^ 4 Z>m*ftt!&~? Z> Z t \z J; 0 , ^<?>|a^ fc!ff -14^10 Pi" 6 C i: ^pTftgt >5r 5. 
[0102] 

^b^%^«, ±iEL/iB i 4 T i 3 0 12 ^^l¥$ffllc^^S c fclc J: oT. )Xtc^ 
* i 1 . SOai L «k 7 ic E C R X /t *j *) Wtf& L d°d Sct> j; B i 4 T i 3 0 12 ltt 



v m ;tP o u n 111 i± i v -o <- . iv. an m> \x. u- <: \ u o im i"j »-£o« >. c.axv/:^/w. 

_hf5B i 4 T i 3 0 l2 $l^ & £ e«*> V - * ««E**3fttt , «0rt«JBE»J £ Ic 

[0 1 0 3] 

103k 1 0 6 t<7)^lc Mf£ -k EP fa * 3 k Ttf 7 . 

TSPfllffiJB 103k ±SP«« 1 0 6 k <?) ffl ic « Jc «k 9 Mff ^ EH ^jd L . mffi^EPfto L fc 
k 3*>*Sft*«S£iHc «k *) k , EI 6 \Z7jk-fffi$k1)*& hfitz. ® 6 T . fitted 

[0104] 
[0105] 

* -f » ±SP«H 1 0 6 tciE<7)lBJE%EP/in-t 4 k , 0 6 (l) ic^i" «k 7 lc, 0^1 
. 5 v ?li«E*l*«»Ett#?irk:5l>-*o. Lft^L, ( 2 ) ic^i" =k 7 ic . l. 5 Vt@x^ 
h^lclE<^«ru*rtn^o Hl^ctt. 0. 1 A/c mH^JL^m^ifotiTv^ ft*. 
§g%«K-*£ z tim-rL^^^ =5: J: 7 ic LTv^WT, WLW\ 3 tiTu 

[0106] 

*?V±8B«« 1 0 6 tClE^mjI^EP^n-r^ k . (3) tc^i" J: 7 £ . 0. 5V 
3£^T- 0 . 1 A/ c m 2 W±<^IE^m > rL^irttl'2>iig*^^-t 0 

5 •blc^oT, ±g&«« 1 0 6 tclE^mffi^EP^ni-^ k , ^ tt •) ( 3 ) tc^i" «k 7 ic 0 
. 5VgST0. 1 A/c m 2 l-M±<7)mrt**-rL*l-2,o 

L L. 4>JX« » igfli 1 0 6 \z%<7>mj£-&Wf]Ul- Z k . ( 4 ) lc^-f «k 7 ic . 0 . 
4Vg8i-etwf«/,»lii, §7^-1X1 0- 2 A/cm 2 lc5:5^, z<7>&. H^H-iTt 

[0107] 

. ±gg«« 1 0 6 lcm<omflE^EPttii-£ k ( 5 ) lZ7F~? £ 7 . « k ^ k*miftit>* 
^tl^Sr V^$lLgfr^7is-t J: 7 |c & & . 

5 «b $ci^T ±gum« 1 0 6 iz ]E<7)mj£*W1]Q~t £ k , ( 1 ) \zfjk~? «k 7 ic =k 7 ic 0 

. 5-1. 5vggiT\ a t a, k-«mftfc*9iEn>srv*. 

[0108] 

feoT. ( 2 ) <?> £ 7 ICS^IC m5ft**0iltl*v^ J: 7 JC±gpm^ 1 0 6 \Z 1 . 5V)-U^ 

mff^ep^n l <tw-fta\ (1) j: 7 %nm>ii*ffin%:^mi&tji<7>wim*mft-? z z t \ztz 

6, ( 1 ) iz^k-t^mt TiE^m&tn.'E- K J kof k ic-f*. ^J^ii. (2)ic^i- 
«k 7 ic 1 . 5 V&±<omjE£EP7jn L . S«S*l8SSl**aiEn -6 k f -5 k . (3)^*7^ 
«»Ei»»«til-^'t < &£<&ffi;tfi;<^*£flgk:&£o C<?)^fli^. 1 0 6 \z iE^MR^ EP 

o 

[0109] 

L L , ±.%imm 1 0 6 icm^mEE^EP^ni-^ k % ( 4 ) ic^i" & 7 ic. ^Wlc^-fi60 
«Wt**«ltl 6 fe&ft^^flglc & ^ . 0^«b-0. 4 V W^Tt^fJI * EP^jD L 

Tv^sW. 3<?>^ng**itJf $*i4<50T. (4) lc^i"^«i^ r^^fficftK^ - K J kuf^ 
C k ic -* ^ . 

^•bic, - 0. 4 VlU<?)t^tff ^EP^jn-t ^ k . mwt^atttift < 4SSSfflcK»c^fl8lc 



[0110] 
[0111] 

Ztz. & TIE^^- K J *>£R,*>*ftt«ttx 0. 6 V E|J flu fc: , riEtf^Stftt - K J 
T5X 1 oVcm^i 1 ), r IE <7) ft ft fit =E - K J T 1 X 1 0 " 1 A/ c m 2 T-£> -6 C t 
frh . & *? <7>itl$. 2 0 0 0 m\z iSti. 3<7>c i: WU S^**- K li 8!l * STAB lc ■* 
£ «t CO T* £ . 

^Bfl^-btt. EPftni- suffer ft t t $3 »c «k 0 . %^|l8#Jg|<?)JB:ta«**ej©lc^fb"tS 
[0112] 

* fc. %S|1K#J1 10 4*: _tg&«ffi 1 0 6 <F> ffl \z M x. tz t&m JE 1 0 5 iz «fc »> . ttifgJS 1 
0 5 ^Jf o>*> K«l3i*»«b. * * M T<^f|iijffl]fc*pr fife MMlc«x SBHt 
?>?'H4s > K ^ * v -? 14 4 . 5 e V 5g S T* -5 . 7 x ^ 5 u ~< >v h <r> x * h, 3 s 
-M^ JjLfcJt^x fe^P^lc tt 1 . 2 e Vgg, fflfiHtfWJc U 2 . 3 e V t iff ft ft ic ^* 
';7fc^v>zi:<)*jSD<bti-Co4. I.T> «ff^<^*-i (IE?l) ic xt L T 14 T 
**» 6*. -f54>^<7)x lhb> (ff ) icW LT 14 V 7"ftjb*{&o i: = 7Ci:lc^^ 0 

4S. 2 0 0 0^, (Wilk et. al.. j . Ap p I . Ph y s. , 8 7 . 4 8 4 ( 2 0 0 0 ) . J £ # % ic £ ft v^ 0 
[0113] 

^^ic . H 6 ic^i- =k 7 iz x ±gpm* 1 0 6 tcIE<7>mj£^EPrtn L i: # i: . %cnmi£^ 

EP/mLfcfcSTtt, ift ft § m-r^ ft fc*7v § <^^oTu§. c c 1 14 » > ^ m <^ fij so % 
^«ic^sv>. eft i4. %&mm i o 5 §fiufcMT*5. 

[0114] 

±iE L EI 6 \z ^ f 4 o - H ^ > ^ M tft fF i: L T J^ffl ~t Z Z t X' . Illc^tif 

M#^lCl4x If, mf<^f]^fbi: t*- 9<7>Mi:. o^O. ^- ? T o f f J ^t§]A 
^I4x 06<?> (4) X14 (5) lc^f<i:7lCx ±5P«ffi 1 0 6 \zn?>mj£ ~k Ql/jD-t ^> C i: 
T-x rft^iftfnt- K J rm^MfiK^E - K J ic^E- H^Sg-tS Z h\z *) ft z.\t 

± . 

[0115] 

*fex 7- 9 ro n J S jAAtt, 06^ (2) lc^-tJ;7lCx JiSUmffi 1 0 6 ic IE 
<7>mff % 1 . 5 V &_tEP7jn LTmflrLJb^Snc jftft-5 «t 7 let S C fcTtf ^.14* v» 0 Z co Z 
irT-x nE^Mfficttt- K J b TlE^i&ffixtt^- H J =E - H^tULT^- ? To n J 
<50»§ &*6*tf;bft6. 

Cft^c^j: 7 ICx ±gP«H 1 0 6 -^^mff EP^jnic «fc •) x rE^ifftftt- H J ^ riE^o 
{S&tt^" HJ CtiCkCi-jT To f fJXl4|~onJ co^- 9 (ttflg) iAt? 

[0116] 

-^Jx W±<30 j: 7 \z LTf § iAifeftfe-T'- 9 <r>ffi&m L 14 x 1 0 6lc, 0 . 5 

~ 1 . 5 V<7)M^ 'SrmiE^EP^n L i: B <7>nm$.*WtA-$XZ z tx-^^\zft^ z t* J T§ 
fJx.l4x EI 1 ic^tif^t - H t^flg**x r o f f JfuiiSi: fiE^n&fn.^- 



r j i. m •a *s) n x m u v i ; k /j\ * / h. v . o i . o v v> jia =i 'd. ebu. mj /j" t m.ui\> 

frftttim^ z t ic ck 0 -s. . 

[0117] 

* fc, EI 1 \z^-tmi-(r)^- K JKJISfc*, ronjfotlist TlEcofcftK^-KjT' 

£>&^£-, H6<7)(2)lc^-r^=k-7lc. 0. 5 ~ 1 . 5 V <?>il ^ EP ftnBf lc««E** 
tc 2> z b\z £ *) m ISf T- £ £ o 

riE^HSCt^-Kj 4: riE^fiftm^-Kj » o $ •) % To f fj 4: ronj c7)tl 

<7>m-rLfili, 2 0 0 0teW_ht*>* fo f f J t TonJ ^^JBf**. S^Icbj 

[01 18] 

m-t s c t & < -f- y 3b*flfejn$ nx l * 7 c t a&o. ^oT. h i K^k-tfammfam 1 ?- 
iz &n\z. ^mm<r>m^ia l mx $> & . 0 1 ic^-m^ 105**. r 

10 3 4: ±g£Hlffi 1 0 6 4: <JD K lc fll ftD 3 tifcHJElC «k 9 fi M |g ft S C 4: 
[0119] 

&3 6*. 0 6 tc^f £ 7 1. 6VSSTJ>^ frf titttl^'J^v^ 
. SS^HSv^f 7:1:11, ^'M xic t o T#^lc*^ijlc5: *) » M^lt. 

mamn, ? &vimwt&, 9 >imi&m%g-%ii&#>. j - h 9 4 v =1 > 

tf a. - 9 , X- V + 4, • ? ;U • ~F ~f *7 'f 7> X (PDA) tf> A # «b i\ ^T^^f If 

g & . — 7 * * =1 > If a. - 9 , 7-^X^-V-3>, t7 -fX3>tfa-?, ±mstM 

Mia^— *J V , 4r<J0 > t M ^fflv^T V^^il<^>Nam^J^Tl-f -5 C 4: *>M 

m 1 4 -6 . 

[0 1 2 0] 

tcm^«jBE*ai/in Lxm 6 tc^-t r^^^ftjt^flij ic Lfz'&iz . ±.mmm 1 o 6 ic 1 . 

6 V W±<7>itjEE£E|17jn-t£ :4:T\ T j x o * 0 . •r ? -5' TonJ^»§ 
3A^^^«4:-t-&. C(^>^:. -HBfffl r 4: tc±gpm® 1 0 6 lz+ 0 . 5 V^Eflfln LT . m 

[0121] 

8111 3 ti 14 , jft 1 0 ^ i'lT^ 4: 4 ») . c <r> '& x it* 1 !: 1 0 0 0 ^IT-^J? < 4 

otv^ 0 u^Lv c^^<^m^fitt. stvM<^ 8 6 •) . t*- <^ *u su ic a a * 

vMft T *> * . *fc» 0 7icgtl O^Cffllti 1 0, 0 0 0, 0 0 0 ^ iz £ fl Z> & 
J: *) . 1 0 %-'&<r>mm&\$ 0 . 1 mA 4: ^ S „ C<?>^ftli. 6 6 % ( 3 5t<r> 2 ) 

W ± IC ^ L C i: lei •) , 13 1 Ic^-T^f v^fc > t 'Mc J: tilt. 10 ^^>ff Jf Wffl 

[0 1 2 2] 

L^L^^'b, zm.h&m<nw*tfm i £\t. e c r v 9W;\zm%.-fz> $j<7>xi$%\,^o m 
x.\t. -> >) ^ >mfflL<7>±.izMi$.-t2>%Lmm&. mmit^^it^nmn: (cvds) . t 

[0 1 2 3] 

TgPISffilStt. EB^#vJ, CVDft, MBEft> IBDS, /jn^^#>i 5 4r <jo 



Illi^-V W « / J (E 1. ||J MA, L/ l. ■UK^'o ck / w „ 1iK6«^.H i /BtJ> _l_ Bl_i *» 6>t U D t-^ /~ IVi U U ffi V * 

9J»i^^';yft s PLDft* £T'mm.-tz> ctn-n. 
testis. 

[0124] 

*fUcflX *) ft-tz k ft < , ilt^ft ft«taic J: •) S-JBfcJ&jfc L T t =k v^ 0 dtl^CklCj: 
■K «L«*t$tf>£ffifc££4'T-iB:igT-§ £ =k 7 tc ft 0 . *:frtt#ft k<7>^£L<7>l£W^'5:l+ 
• < ft *> . H® k ^ffi^ftt^ftiicoft^s. 
[0125] 

^ 7 t,WU ^tt*fiSC#-t* ck 7 tc LT t =k i*. Ufc, S-JBfcffS/fc L fc&k: . *&ilH 
fv4>ft k<7)il^ft tfxffBM^T. JI^^LfclS*T--;u (flnf&^H) L. &/i <?>!tf 
< SSC#-t€> <k 7 lc LTt =ki^, 
[0126] 

k C *>T. mf^&^-ZW&n^- 9 £|B]Bf lc > * 'J Sf*-t * C k 3: rmft J 4: of V. 

KtfcfSELT. _tW& c k & of fl&t ft£. M0SFET^S*}5ii:LfcD 

RAMtS RAM. v 7 «/ > » > t ft kTti: * r- S , V - x , h'M >tf>4B5lfcflHS 

ASCi: fcMftlk ft 
[0127] 

W±tf>#U5fc^0flgT&, EPfin LfcWJBE lZ&.ffi>X3b-> fzi)*. m M ft tlii k 3£ £ <r> >t >u 
*«JE*W/in LT fc|q]tt<^!M*tt»<bn5. 

ftSJBtt, H l ic^i-ck 7 ic , %SI*#JB lc*&i»JB L TEH L . c 
*i£>£ 2 o t?«k 7 ic Lfcfc c^ic^^o :^)i7i;i*l:ti:kf> 2o^> 

««WlCFfr£tf>«JEE (DC, n-ix) fcEP/m LT <*>&Jftfftfc Sift 3 -fr* ^^ft 
^Stt^-Kkfi&ttt-K^tfJ^^.^lilkLT^'J fj§ fig **H 31 BT ^ ft£ 0 
[0 1 2 8] 

t£ o T . mz-\t. H 8 (a) ic^-t ck 7 \z. ^B'ltmm 1 0 1 a fcfflu. fftJS $ tifcT 
g&itffiJf 103a, 1 0 3 b £fflv^£ <k 7 \z LT t <k v^. 2; . 138 (b) tc^i" 

=k 7 k: . *£«tei£lR 1 0 1 a ^ffli^ TSB««IB 1 0 3 t n > ? n ittffi 10 3c fc&l* 
5 J=7tLTiiv\ £ f- . 138 (c) iz^k-f ck 7 Ic . teSte*** 1 0 1 a fcfflv*. fltJI 
3 tlfc JigPMffi 106 a, 106b£fflu£ck7lcLT^ckUo 3 <b Ic, 0 8 ( d ) \z ^ 

i- ck 7 \z. mm ^ ti^rgi5«^m i o 3 a , i o 3 b t mm ^ n tz tunm 1 0 6 a , 1 

0 6 b f&m^Z £ 7 icLT'b.kv* . 
[0129] 

Emc^-tck^ic. ^^«bft *iffeifg'tt<?>*«i 9 0 14f|u5J:7lcUtJ: 

CtfOJt^-. mi0tc^i-j:7lc. 9 0 1 \znmiMfc LT c c ^ 7 

mm 9 o i <7>nffl (TasmsjB i o 3 cow^m<^Knm) * *) mnmzj > ? * h * t ck 

sTftgi: ft 5. 
[0130] 

$ «blc, SI 1 ( a ) ic^i-ck 7 tc. ^«ft tcoa#mtt^*-T -S^ffi 1 1 0 1 fcfflu* 
cfc^lcLT^ckv^ ifc, 011 (b)ic^-tck7lc.gflxll01 <^> ± ic J£ L T TS^m 
ffi/i 1 102^li, C<7)±IC ^it#f| 110 3, «&iftlB 1104, ±35mffi 1105 

^^it ^> ck7icLT^ckv>„ hi i (b) \z^-$mr& t LtzM^t. mm lioit ±gum 

SI 105 t<nm\zmjg.<r> mm.it *?-&£\lfia-t 2> z t b**smt ft -5. 



I V 1 O 1 J 

ztz. mi 2tc^-rj:7ic, &mm 20 1 <7>±te. ^mm^m 1202. mmm 1 2 

0 3 . ±.Umm 1 2 0 4 *Rl+* £ 7 lc LT1 cko. C^ifi^i: Lfc«£-, &Jj« 1 2 0 

1 6*. T«B«ffiJB t ft £ 0 012 ic ^*«3B ic t 3 c i:lcJ;oT, *H£MM£*> «k v*£JIHK 

1201 <r> ±.\z&ffim>mmt}*w*f&$ tix^ «k •? ssv^fijaft***^ *u mi-co^ 

[0132] 

ft*?. $SS«#JBtt. JS/¥jb*/¥ < ft £ 13 ir««£a»flttt ic < < ft *) RtrLfrzkB < ft -5 . ft 

£:ft£, #J*.ti\ %ifS«#JB<7>JgiJ9a*JS[ < ft * fc . *>ttflg*> ft fit ft < ft 0 % S/ 

Ntt**fc *) iz < < ft 0. > t M <7>#fig£¥iJ$r L £ < < ft £ 0 %8itt#Jf *)(S/9fc*8 

< ft *) s 'J - **«E**£Ef&lc** i:* > * y***«fffiFL»c < < ft* fc«lc. * 7 ft fig 
tf>fttftfi*>**3 < ft *) . S/NJtfc'i: *)iz< < ft*. 
[0133] 

%J*-*iiti\ ^mttJili. Ill 0nm<7)i)f^J)tittJ;v\ * fc . Vtmiz felt £ 
fitftfll*%*"fii«\ %9!tt#JRtt 2 0 0 n m <fc Lfc?Jfc*J:u 0 % <b <7>HB&<7> 

&&tt#Jltf>J?3 a*3 0-100 n mT-£>*Ui. > t fit 1*3 n. & H 

*f*ttJ»li. !fc»«#«tf>ff 3* 5 0 nmt L fz t § 
[0134] 

JtiBTWU 1 -?<D%m?&Wm=f--%:m\z LTifcHfl Lfc*». -5 «k 7 ic, 

flj^tf. El 1 3 ( a ) tc^-t J: 7 *&*§'l£g«x 1 3 0 l^ilc, nmt 4 
II 1 3 0 2 , HiSittttJfl 1 3 0 3, *£*iJi 1 3 0 4 %Jf2ffcL. Ife^Jl 1 3 0 4 ^)lC, § 

« m fesmmm l x n®tco ±$&mm 1305 ^^ttimw, m&<n±.ffiw.m 1305 

[0135] 

«fc 7 iznmiz&m-f & Z t Z <7)M£<. ^I^n^^^f < c i: fc*T*§ <5<7>T-, 

£^'£<7>ft±fc*Elft. X3S«Hc?J^**^:Sv^. jfcfc. «»w±»*il 3 0 5 CWH?ti 

So 

[0136] 

0 13 ( b ) izfjk-f X 7 ic. *&**tt^flx 13 0 1 <o_hlc, ftiii: t^TMIl 
1 3 0 2-%W>f& L . Tgl^mSJl 1 3 0 2 co ±\z , %SStt#j| 13 13. %il 1314, 
±8B«ffi 13 15 *^ftS«»<7>3ft^%ie?U§ t^i7tLT^J:v^ 00 li . ff^Lf; 

R I Eft*? ICPi'yf^r, SfcECRi';f>/4 ir/jnl^ ffl £ 
C t ill *<?>i&t$*#Jl 13 13 S„ J: 7 icj^^l LTiB^tli :J:T\ 

HIT re<?>KBt% **)fe<t5:i: 6*Hrft6t ft ») . ^blci^]i^5:J:^T-§5 

o 

[0137] 

131 3 (c) lc^-TJ:7lc. § ❖^3feT*«fiRLTv^4^^|«#:li 13 13, 

mmm 1 3 1 4 ^«jib*. ^^pjs 1 3 1 6 t-i? j: 7 ic lt t 013 (d 

) tcTF^-j: 7 §^^ic-iSo xnmco^mm 1324 -%Mf&L. *&mm 1324^*^ 
famnfam 1313 cowm^m^ i^tLTtiu. c^Jt^-, %&mm 1324 <^-sut- 
. 13 1 3 ( b ) \zijk-rmmm 1 3 1 4 frffif&znx^zz t\z*z. 

[0138] 

* fz. mi 3 ( e ) tc^i- J: 7 ic, §if CWIB U T 13 13 *Jf$fiR 

L . Z<r> ±_<7) 1 3 1 4 tt ftlt L . §^BtLTu4 %%^%9IIS#li 13 13^ 
«JSP*3£tSi-S «k 7 \z. t&mm 1 3 2 6 4Mt5J: ?l:LTUu, Zfih<n> J: 7 IC 



10 13 9] 

IcnflH. Y^lSjtcmMie^J L , X ft fa '< * ~k TSWII lc &£g L » Y ^ x ±g&m*S 

izm&tL s xnfa'* *jkvY ft fa « \zmnm * ^ v *mm*mz.rz7u -t v 

o 

[0140] 

[EI 2 ] #^Jte<^0flSlcfcl+S&T^W3iTffiv**E c R -v ? £t M <?> #J ^ ~t 

o 

[114 ] ECR^'f; ?S*ffl^TB i 4 T i 3 0 j 2 £l£JI3& L . ipALfcgftg 

fi c £ JS a S <^ ft £ ^ L £ ^ 14 0 T- ft £ . 

[0 5] S#tSJglcfcr-**B i 4 T i 3 0 1 2 *>ri*l8ljtl* i: JSJt ^<?)&ifr&^ L fcftttH 

[06] ui ic^f mTcormmmm i o s t ±.$$mm 1 o 6 1 com\zms. -zww l 
[07] mi t^tif 7 s - ?f*t# 2 nzmmiz^^-zm.W't zrztb<7>m.w 

m t- ft & o 

[m 9 ] *&w<7>i&(r)mm<7>mm\zi5i-f ^^mmwmi'^mf^m-km^miz^-tmm 

[Ell 0] *^BH^ftfi«^||]6E^^flgjcfclt^^^m^^^^<i^«iJ^^^^lc^-t»f 
ffl 13 T- ft -2> . 

[mil] *^B^<^flti^3i]S£6r>0flgjcfeit zfammi¥m?<7>ffii£M*MiR®izTk-tm 
ffi m t- ft £ . 

[mi 2] *sMfl<7>f&*>#iite*>0j|gfcijw- s^tSi*#^T^>«^fl«*«^w»c^-risf 

ffl m T' ft § . 

[mi 3] *^Bfl«^f&<^^jiE<^^flgk:^Mt*^KiB#^^<^«^iW*«^»k:^^lllf 

ffl I T f) I) . 
[11 5] ?I^rt^y nffoF 

[016] MF ISIFe R A m^M £ 0 T- ft -5 . 

[0 1 7 ] J: *) ft€.5i^«#^fflv>fe > t Jii^lf /£$J^i-^>&mT*ft£o 

[0141] 

10 1- IfL 10 2-i^JSJS. 1 0 3- TSMI, 1 04-*»*#» 4 10 5- 

mmm. i o 6 - xgismffio 
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